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DTI tractography - HBM Paris 1995
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Wendell Krieg 1963 - human white matter by dissection
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Diffusion MRI - tissue structure is traced by 3D patterns 
f t diff iof water diffusion 

1994: diffusion tensors show average fiber directions
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DTI tracography of the myocardium 



Water diffusion traces tissue fiber structureWater diffusion traces tissue fiber structure
2000: diffusion spectrum MRI (DSI) resolves the crossings
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q-space

DTI: 7 q-samples, recon with tensor fit

q p

q p ,
DSI: 500 q-samles, recon with 3DFT
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Wh DSI t DTI?Why DSI not DTI?
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ODFs and tracks, human pons in vivo 3T



DSI tractography - Pons normal human subject in vivo
middle cerebellar peduncle - redmiddle cerebellar peduncle red 
corticospinal tract - blue

3T DSI SE 3500/96 
2 6 b 8500 53 i2.6mm bmax8500 53min 



Human pons ex vivo 



Optic chiasm 



Optic chiasmOptic chiasm 
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Macaque DSI and isotope gold standard q p g
Muratoff bundle in context
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Rat DSI paths of a saggital slice



Owl monkey DSI - 3D paths of 1 slice



DSI pathways of macaque cerebral hemisphere



DSI human in vivo 3T



Human limbic circuit elements - CIND UCSF VA



Cat DSI day 100

birth

day 100 

birth 

Takahasi et al ISRMR 2008



Principles of organization common to all cortical areasPrinciples of organization common to all cortical areas
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Connectional neuroanatomy with diffusion spectrum imaging

Schmahmann JD, Pandya DN, Wang R, Dai G, D’Arceuil HE, de CrespignyAJ, Wedeen VJ



Connectivity of human superior frontal gyrus
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DSI Connectivity matrices

cortical parcellation

M1-FEFM1 FEF

DSI Cocomac
1 macaque database1 macaque database

Sporns et al PLoS Biol 2008 in press



DSI in vivo human human connectome

Hagmann et al PLoS Biol 2008


